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Salt, or sodium chloride (NaCl), is a critical ingredient in many foods. It has roles in the flavor pro-
files of food products, textures of foods and preservation of foods against microbes. However, it in-
creases risks of hypertension and is closely related to the development of cardiovascular disease. In
recent years, health concerns related to sodium intake caused an increased demand for salt-reduced
products in worldwide; it became necessary to develop natural salt-alternative products that are glob-
ally competitive. In a recent study, researchers succeeded in obtaining a natural salt enhancer through
the hydrolysis of vegetable- and animal-matter mixtures. This study used various methods to identify
and quantify peptide-containing arginine as a salt-alternative peptide (SAP) in an optimum
combination. Arginine, or dipeptide-containing arginine, was analyzed as a standard substance using
an NMR spectroscopy. The NMR carbon signal of the guanidine group of the standard substance was
verified in a similar location (the L-arginine (Arg) was 156.8 ppm, the Arg-Alanine was 156.4 ppm
and the Arg-Serine was 156.4 ppm). The results suggested that it is possible to analyze peptide-con-
taining arginine quantitatively through the hydrolysis of vegetable- and animal-matter mixtures.
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M= & Al

Ao AH&-E high-performance liquid chromatography
(HPLC)& Shimadzu (Japan)Ate LC-6AD Al 282 A}-8-3}
#oH, 1% 74-E Shimadzu (Japan)Ate] VP-ODS (4.6 mm x
250 mm, 5 ym)< AH8-3HH T HPLCE 811 ¢l acetonitrile<
J. T. BakerAt AlF2 A3, HOE 32 S/FE o343}
of AHgStATh 2 9 A EF AGS A4 'H- ¢
PC-NMR spectrat Joel resonance (Japan)AH¢] NM-ECZ
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48 F 79 dipeptide (Arg-Ala, Arg-Ser)E oL 4l (Korea)
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L-Arginine

'H-NMR (500 MHz, D,0) §: 3.19~316 (IH, m, H-1),
3.13~3.10 (2H, m, H-6 and H-7), 1.57~1.51 (4H, m, H-2, H-3,
H-4 and H-5). "C-NMR (125 MHz, D,0) & 183.19 (C-1),
156.80 (C-6), 5559 (C-2), 41.01 (C-5), 3162 (C-3), 24.50 (C-4).

Dipeptidel (Arg-Ala)

"H-NMR (500 MHz, D;O) &: 439 (1H, m, H-8), 3.88 (1H,
t, J=6.0 MHz, H-1), 318 (2H, t, ]=6.5 MHz, H-6 and H.7),
189 (2H, q, J=8.0 MHz, H-2 and H-3), 1.71~1.60 2H, m, H4
and H-5), 139 (3H, dd, =75 MHz, 1.0 MHz, CHs). "C-NMR
(125 MHz, D0) 6: 176.08 (C-8), 169.25 (C-1), 156.8 (C-6),
52,65 (C-2), 48.88 (C-7), 4042 (C-5), 28.01 (C-3), 23.34 (C4),
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1597 (C-9).

Dipeptide2 (Arg-Ser)

"H-NMR (500 MHz, D;O) 6: 453~451 (1H, m, H-8), 4.07~
404 (1H, m, H-1), 3.95~3.91 (1H, m, H-9), 3.88~3.84 (1H, m,
H-10), 319~3.17 (2H, m, H-6 and H-7), 1.91 (2H, q, ]=7.5
MHz, H-2 amd H-3), 1.70~1.61 (2H, m, H-4 and H-5) “C-
NMR (125 MHz, D;0) §: 173.11 (C-8), 169.62 (C-1), 156.84
(C-6), 60.97 (C-9), 55.17 (C-7), 52.75 (C-2), 48.92 (C-5), 40.41
(C-8), 28.13 (C-3), 23.36 (C-4).

TMS HH 3=20tE3HI|(High-performance liquid
chromatography; HPLC) &4
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AHESFE o H. H & 100%(A)E A Akl 40% & 100%(B)7}
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& benzyl chloride 10 mge F7Fsto] 12417 alkk 8} 91

HHE F5 & 16A3F TAAZ dho] 'EE benzyl chlorideE®
AASATH FH)E A5 BXL 93 & HPLC 2=34<&

AEZ A3, Shimadzu (Japan)A+He] VP-ODS (4.6 mm x 250
mm, 5 im)& LPFOZ 3t 40T 2ENA F42 1.0 ml/
min® 2 EA5 At EF o] FF O 2E 01% TFAZF L34
H;O (A)%} acetonitrile (B)& A3k o, X 100%(A)E
A Zsko] 40% $ 100%(B)7F ¥ =% gradientE ¥ ¥ 10%3F
fFASE 208 AAs T 44 342 190 nm} 254 nm

2 AAstglon, o] M o2 SAP ARE BAT A4 308
ojifdl ZE AESe & &+ AAthFig. 1).
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Fig. 1. (A) HPLC profile of SAP and SAP capped benzyl group under neutral conditions at 190 nm; (B) at 254 nm. Column: VP-ODS
(4.6 mm x 250 mm, 5 um), Temperature: 40°C, Flow rate: 1.0 ml/min, Injection volume: 10 Ol, Mobile Phase: A) H20 +

0.1% TFA, B) acetonitrile + 0.1% TFA.
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Fig. 2. (A) HPLC profile of SAP and SAP capped benzyl group under basic conditions at 190 nm; (B) at 254 nm. Column: VP-ODS
(4.6 mm x 250 mm, 5 pm), Temperature: 40°C, Flow rate: 1.0 ml/min, Injection volume: 10 Ol, Mobile Phase: A) H20 +

0.1% TFA, B) acetonitrile + 0.1% TFA.

relaxation time2 5%, 25+ 25T & A4 3 %, 323 scan
dtol 4% 432 4t £3, "CNMR spectrum 235
93] 125 MHz F 349 A relaxation timeS 2%, €5+ 25

T, scan number= 12288.03] ZANA E4& +3y39h
(Table 1).

S L-Arg A 89 "H-NMR spectrum< 43 B 9 (Fig. 3),
3.13 ppm¥} 3.10 ppm Aol triplet 3 &5 &8 4 9%91 S
H, 2AAE F8 o] ¥Art Fordrle] 74 SHY &

o Fad Alw FASG. o A1de Arg—Ser J+
Arg-Ala A SN E 247 319~3.17 ppm} 3.18~3.17 ppmoll

Table 1. Sample,

'H-NMR and “C-NMR parameters of peptides containing arginine

Compound L Arginine Arg Ala Arg  Ser
Molecular weight (g/mol) 89.09 245.28 261.18
Sample weights (mg) 20.2 5.0 20.0
;Zﬁz irs Volume of solvent (ml) 0.7 0.7 0.7
p Molarity (mol/1) 0.323 0.029 0.109
Solvent D,O DO D,O
Scans 36 36 36
'H NMR Relaxation Delay 5 5 5
parameters X_angle (deg) 45 45 45
Chemical Shift (ppm) 317 (v) 318 (t) 3.18 ()
Scans 12288.0 12288.0 12288.0
PC NMR Relaxation Delay 2 2 2
parameters X_angle (deg) 30 30 30
Chemical Shift (ppm) 156.80 156.84 156.84

(t) = triplet
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Fig. 3. "H-NMR spectrum of various samples containing guanidine group (L-Arg, Arg-Ala, Arg-Ser) from JNM-ECZ500R spectroscopy.
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Fig. 4. "C-NMR spectrum of various samples containing guanidine group (L-Arg, Arg-Ala, Arg-Ser) from [NM-ECZ500R spectroscopy.
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